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Tabl e of Al and A2 val ues for
The table of Al and A2 val ues for

Synbol of
radi onucl i de

Ac- 225
Ac- 227
Ac- 228
Ag- 105
Ag- 108m
Ag- 110m
Ag- 111
Al -26
Am 241
Am 242m
Am 243
Ar - 37
Ar -39
Ar-41
Ar-42
As-72
As-73
As-74
As-76
As-T77
At-211
Au- 193
Au- 194
Au- 195
Au- 196
Au- 198
Au- 199
Ba- 131
Ba- 133m
Ba- 133
Ba- 140
Be- 7
Be- 10
Bi - 205
Bi - 206
Bi - 207
Bi -210m
Bi -210
Bi - 212
Bk- 247
Bk- 249
Br-76
Br-77
Br-82
C 11
C- 14
Ca-41
Ca- 45
Ca- 47
Cd- 109
Cd- 113m
Cd- 115m
Cd- 115
Ce- 139
Ce- 141
Ce- 143
Ce- 144
Cf - 248
Cf - 249
Cf - 250
Cf-251
Cf-252
Cf - 253
Cf-254
Cl -36
Cl -38
Cm 240
Cm 241
Cm 242
Cm 243
Cm 244
Cm 245
Cm 246
Cm 247

El enment and atom c nunber

Act i ni um( 89)

Silver (47)

Al um num(13)

Ameri ci unm( 95)

Argon(18)

Arseni c(33)

Ast ati ne(85)
Gol d(79)

Bari um(56)

Beryl i um(4)

Bi srmut h(83)

Ber kel i um( 97)

Br om ne( 35)

Car bon( 6)

Cal ci un( 20)

Cadmi um( 48)

Cer i un{ 58)

Californium (98)

Chlorine (17)

Curi um 96)

r adi onucl i des.
radi onuclides is as follows:
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Al (G)

16. 2
1080
16.
54.
16.
10.
16.
10.
54.
54.
54.
1080

541

16. 2

5.41

5.41

1080

27.0

5.41

541

811

162

27.0

270

54.1

81.1

270

54.1

270

81.1

10.8

541

541

16. 2

8.11

18.9

8.11

16. 2

8.11

54.1

1080

8.11

81.1

10. 8
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1080

1080

1080

24.3

1080

541

8.11

108

162

270

16. 2

5.41

811

54.1

135

54.1

2.70
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541
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3x10-3
2x10- 4
5x10- 4
2x10- 4
1x10-3
6x10- 2
6x10- 4
0.5

0.2

2x10-2
0.9

1x10-2
3x10-4
4x10-4
2x10- 4
2x10-4
2x10-4

A2 (G)

0. 270
5.41x10-4
10. 8

54.1

16. 2

10. 8

13.5

10. 8
5.41x10-3
5.4.1x10-3
5.41x10-3
1080

541

16. 2

5.41

5.41

1080

13.5

5.41

13.5

54.1

162

27.0

270

54.1
13.5
24.3
54.1
24.3
81.1
10.8
541

13.5

16. 2

8.11

18.9
0.811
13.5

8.11
5.41x10-3
2.16

8.11

81.1

10. 8

13.5

54.1

1080

24.3

13.5

27.0

2.43

8.11

13.5

162

13.5

13.5

5.41
8.11x10-2
5.41x10-3
1. 35x10-2
5.41x10-3
2.70x10-2
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. 1x103
.7

. 4x104
. 1x103
. 7x10-1
. 8x102
. 8x103
. 0x10-4
. 3x10-1
. 6x10-1
. 4x10- 3
. 7x103
.3

. 5x106
.6

. 2x104
. 2x102
. 7x103
. 8x104
. 9x104
. 6x104
. 4x104
. 5x104
. 4x102
. 0x103
. 0x103
. 7x103
. 1x103
. 2x104
.4

. 7x103
. 3x104
. 3x10-4
. 5x103
. 8x103
.9

. 1x10-5
. 6x103
. 4x105
. 8x10-2
. 1x101
. 4x104
. 6x104
. 0x104
. 1x107
.6x10-1
. 1x10-3
. 6x102
. 3x104
. 6x101
. 3x104
. 4x102
. 9x104
. 5x1026
. 1x103
. 5x104
. 2x102
. 8x101
. 5x10-1
.0

. 9x10-2
. 0x101
. 1x103
. 1x102
. 2x10-3
. 9x106
. 5x102
. 1x102
. 2x102
.9
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. 1x10-2
. 4x10- 6
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. 8x104
.2x101
. 2x106
. 0x104
. 6x101
. 7x103
. 6x105
. 9x10-2
3.4

. 0x101
. 0x10-1
. 9x104
.4x101
. 2x107
. 6x102
. 7x106
. 2x104
. 9x104
. 6x106
. 0x106
. 1x106
. 2x105
. 1x105
. 7x103
. 1x105
. 4x105
. 1x105
. 4x104
. 1x105
. 6x102
. 3x104
. 5x105
. 2x10-2
. 2x104
. 0x105
.2x101
. 7x10-4
. 2x105
. 5x107

. 6x103
. 5x106
. 1x105
. 1x106
. 4x108

. 5x10-2
. 8x104
. 1x105
. 6x103
. 2x102
. 5x104
. 1x105
x103
. 8x104
. 6x105
. 2x103
. 6x103

. 1x102

. 4x102
. 9x104
. 5x103
. 3x10-2
. 3x108
. 0x104
. 7x104
. 3x103
. 2x101
. 1x101
. 7x10-1
.1x10-1
. 3x10-5



Cm 248 4x10-2 1.08 5x10-5 1. 35x10-3 1. 6x10-4 4.2x10-3
Co- 55 Cobal t (27) 0.5 13.5 0.5 13.5 1. 1x105 3. 1x106
Co- 56 0.3 8.11 0.3 8.11 1.1x103 3.0x104
Co- 57 8 216 8 216 3.1x102 8. 4x103
Co- 58m 40 1080 40 1080 2.2x105 5.9x106
Co- 58 1 27.0 1 27.0 1.2x103 3.2x104
Co- 60 0.4 10.8 0.4 10.8 4.2x101 1.1x103
Cr-51 Chr omi unt( 24) 30 811 30 811 3.4x103 9.2x104
Cs-129 Cesi un( 55) 4 108 4 108 2.8x104 7.6x105
Cs-131 40 1080 40 1080 3.8x103 1. 0x105
Cs-132 1 27.0 1 27.0 5.7x103 1. 5x105
Cs-134m 40 1080 9 243 3. 0x105 8. 0x106
Cs- 134 0.6 16.2 0.5 13.5 4.8x101 1.3x103
Cs- 135 40 1080 0.9 24.3 4.3x10-5 1.2x10-3
Cs- 136 0.5 13.5 0.5 13.5 2.7x103 7.3x104
Cs- 137 2 54.1 0.5 13.5 3.2 8. 7x101
Cu- 64 Copper ( 29) 5 135 0.9 24.3 1. 4x105 3.9x106
Cu- 67 9 243 0.9 24.3 2.8x104 7.6x105
Dy- 159 Dyspr osi un( 66) 20 541 20 541 2.1x102 5.7x103
Dy- 165 0.6 16. 2 0.5 13.5 3. 0x105 8. 2x106
Dy- 166 0.3 8.11 0.3 8.11 8.6x103 2.3x105
Er-169 Er bi unm( 68) 40 1080 0.9 24. 3 3.1x103 8.3x104
Er-171 0.6 16.2 0.5 13.5 9. 0x104 2.4x106
Es- 253 Ei nst ei ni um 99) a 200 5400 2.1x10-2 5.4x100-1

Es- 254 30 811 3x10- 3 8.11x10-2

Es- 254m 0.6 16.2 0.4 10.8

Es- 255

Eu- 147 Eur opi un( 63) 2 54.1 2 54.1 1. 4x103 3.7x104
Eu- 148 0.5 13.5 0.5 13.5 6. 0x102 1. 6x104
Eu- 149 20 541 20 541 3.5x102 9.4x103
Eu- 150 0.7 18.9 0.7 18.9 6.1x104 1.6x106
Eu- 152m 0.6 16.2 0.5 13.5 8.2x104 2.2x106
Eu- 152 0.9 24.3 0.9 24.3 6.5 1.8x102
Eu- 154 0.8 21.6 0.5 13.5 9.8 2.6x102
Eu- 155 20 541 2 54.1 1.8x101 4.9x102
Eu- 156 0.6 16. 2 0.5 13.5 2.0x103 5.5x104
F-18 Fl uorine(9) 1 27.0 0.5 13.5 3.5x106 9. 5x107
Fe-52 [ ron(26) 0.2 5.41 0.2 5.41 2.7x105 7.3x106
Fe- 55 40 1080 40 1080 8.8x101 2.4x103
Fe- 59 0.8 21.6 0.8 21.6 1.8x103 5. 0x104
Fe- 60 40 1080 0.2 5.41 7.4x10-4 2. 0x10-2
Fm 255 Ferm um(100) b 40 1080 0.8 21.6

Fm 257 10 270 8x10- 3 21.6x10-1

Ga- 67 Gal I'i um( 31) 6 162 6 162 2.2x104 6. 0x105
Ga- 68 0.3 8.11 0.3 8.11 1. 5x106 4.1x107
Ga-72 0.4 10. 8 0.4 10. 8 1. 1x105 3.1x106
Gd- 146 Gadol i ni un( 64) 0.4 10. 8 0.4 10. 8 6. 9x102 1. 9x104
Gd- 148 3 81.1 3x10-4 8.11x10-3 1.2 3.2x101
Gd- 153 10 270 5 135 1.3x102 3.5x103
Gd- 159 4 108 0.5 13.5 3.9x104 1.1x106
Ge- 68 Ger mani um( 32) 0.3 8.11 0.3 8.11 2.6x102 7.1x103
Ge-71 40 1080 40 1080 5.8x103 1. 6x105
Ge- 77 0.3 8.11 0.3 8.11 1. 3x105 3. 6x106
H-3 Hydr ogen(1) SeeT-Tritium

Hf - 172 Haf ni um( 72) 0.5 13.5 0.3 8.11 4.1x101 1.1x103
Hf - 175 3 81.1 3 81.1 3.9x102 1.1x104
Hf - 181 2 54.1 0.9 24.3 6. 3x102 1.7x104
Hf - 182 4 108 3x10-2 0.811 8. 1x10-6 2.2x10-4
Hg- 194 Mer cur y(80) 1 27.0 1 27.0 1.3x10-1 3.5

Hg- 195m 5 135 5 135 1.5x104 4. 0x105
Hg- 197m 10 270 0.9 24.3 2.5x104 6. 7x105
Hg- 197 10 270 10 270 9.2x103 2.5x105
Hg- 203 4 108 0.9 24.3 5. 1x102 1. 4x104
Ho- 163 Hol m um( 67) 40 1080 40 1080 2.7 7.6x101
Ho- 166m 0.6 16. 2 0.3 8.11 6. 6x10-2 1.8

Ho- 166 0.3 8.11 0.3 8.11 2.6x104 7.0x105
-123 | odi ne(53) 6 162 6 162 7.1x104 1.9x106
1-124 0.9 24.3 0.9 24.3 9.3x103 2.5x105
-125 20 541 2 54.1 6. 4x102 1.7x104
-126 2 54.1 0.9 24.3 2.9x103 8. 0x104
-129 Unlinted Unlinted Unlinted Unlinted 6. 5x10-6 1. 8x10-4
-131 3 81.1 0.5 13.5 4.6x103 1. 2x105
-132 0.4 10. 8 0.4 10. 8 3. 8x105 1. 0x107
-133 0.6 16. 2 0.5 13.5 4.2x104 1. 1x106
|-134 0.3 8.11 0.3 8.11 9. 9x105 2. 7x107
-135 0.6 16.2 0.5 13.5 1.3x105 3.5x106
In-111 I ndi um( 49) 2 54.1 2 54.1 1.5x104 4. 2x105
I n-113m 4 108 4 108 6.2x105 1. 7x107
I n-114m 0.3 8.11 0.3 8.11 8. 6x102 2.3x104
I n-115m 6 162 0.9 24.3 2.2x105 6. 1x106
Ir-189 [ridiunm(77) 10 270 10 270 1.9x103 5.2x104
Ir-190 0.7 18.9 0.7 18.9 2.3x103 6.2x104
lr-192 1 27.0 0.5 13.5 3.4x102 9.2x103



lr-193m
lr-194
K- 40

K- 42

K- 43
Kr-81
Kr - 85m
Kr - 85
Kr-87
La- 137
La- 140
Lu-172
Lu-173
Lu-174m
Lu-74
Lu-177
MFP
M- 28
Mh- 52
Mh- 53
Mh- 54
Mh- 56
Mb- 93
Mb- 99
N- 13
Na- 22
Na- 24
Nb- 92m
Nb- 93m
Nb- 94
Nb- 95
Nb- 97
Nd- 147
Nd- 149
Ni - 59
Ni - 63
Ni - 65
Np- 235
Np- 236
Np- 237
Np- 239
Gs- 185
Gs-191m
Gs-191
Os-193
OCs-194
P- 32

P- 33
Pa- 230
Pa- 231
Pa- 233
Pb- 201
Pb- 202
Pb- 203
Pb- 205
Pb-210
Pb-212
Pd- 103
Pd- 107
Pd- 109
Pm 143
Pm 144
Pm 145
Pm 147
Pm 148m
Pm 149
Pm 151
Po- 208
Po- 209
Po-210
Pr-142
Pr- 143
Pt -188
Pt-191
Pt -193m
Pt-193
Pt - 195m
Pt-197m
Pt -197
Pu- 236
Pu- 237
Pu- 238
Pu- 239

Pot assi um( 19)

Krypt on( 36)

Lant hanum(57)

Lutetium(71)

Magnesi un(12)
Manganese( 25)

Mol ybdenum( 42)

Ni trogen(7)
Sodi unm( 11)

Ni obi un( 41)

Neodym um 60)

Ni ckel (28)

Nept uni um( 93)

Osmi un( 76)

Phosphor us(15)

Protactini um91)

Lead(82)

Pal | adi um( 46)

Promet hi um(61)

Pol oni um( 84)

Praseodymni um (59)

Pl ati num( 78)

Pl ut oni um( 94)
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5.41
16. 2
5.41
27.0
1080
162
541
5.41
1080
10. 8
13.5
216
541
216
811

5.41
8.11
Unlimted
27.0
5.41
1080
16. 2
16. 2
13.5
5.41
18.9
1080
16. 2
27.0
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108
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1080
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189
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1080
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1080
162
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13
13
1080
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1080
2.70x10-2
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13.5

27.0
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24.3

13.5

5.41

8.11

24.3

2.70
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27.0
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Unlimted
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8.11
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189
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13.5
0.541
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. 4x103
. 1x104
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. 2x105
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. 5x101
. 0x106
. 6x10-3
. 1x104
. 2x103
. 6x101
. 0x102
. 3x101
. 1x103

. 0x105
. 6x104
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. 9x102
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. 8x104
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. 6x103
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. 2x104
. 2x10-4
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. 8x103
. 9x10-5
. 9x104
. 3x102
. 2x101

. 4x101
. 9x102
. 5x104
. 7x104
. 2x101
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. 7x102
. 3x104
. 5x103
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. 8x103

. 2x103
. 7x105
. 2x104
. 0x101
. 5x102
. 3x10-1
. 3x10-3
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. 0x106
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. 8x107
. 4x10-2
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. 1x105

. 4x106
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. 7x103
. 2x107

. 8x105
. 5x109
. 3x103
. 7x106
. 4x105
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. 9x104
. 7x107
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. 7x101
. 9x107
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. 3x106
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. 7x101
. 2x10-2



Pu- 240
Pu- 241
Pu- 242
Pu- 244
Ra- 223
Ra- 224
Ra- 225
Ra- 226
Ra- 228
Rb- 81
Rb- 83
Rb- 84
Rb- 86
Rb- 87

Rb (natural)

Re- 183
Re- 184m
Re- 184
Re- 186
Re- 187
Re- 188
Re- 189

Re (natural)

Rh- 99
Rh- 101
Rh-102m
Rh- 102
Rh-103m
Rh- 105
Rn- 222
Ru- 97
Ru- 103
Ru- 105
Ru- 106
S-35
Sh- 122
Sh- 124
Sh- 125
Sh- 126
Sc- 44
Sc- 46
Sc- 47
Sc- 48
Se-75
Se-79
Si-31
Si-32
Sm 145
Sm 147
Sm 151
Sm 153
Sn-113
Sn-117m
Sn-119m
Sn-121m
Sn-123
Sn- 125
Sn-126
Sr-82
Sr-85m
Sr-85
Sr-87m
Sr -89
Sr-90
Sr-91
Sr-92

T
Ta-178
Ta-179
Ta- 182
Tb- 157
Th- 158
Th- 160
Tc-95m
Tc-96m
Tc-96
Tc-97m
Tc-97
Tc-98
Tc-99m
Tc-99
Te-118
Te-121m

Radi un( 88)

Rubi di um( 37)

Rheni um( 75)

Rhodi um( 45)

Radon( 86)
Rut heni un( 44)

Sul fur (16)
Ant i mony(51)

Scandi um( 21)

Sel eni un( 34)

Silicon(14)

Samari um( 62)

Ti n(50)

Strontium(38)

Tritium(1)
Tant al um( 73)

Ter bi um(65)

Techneti um(43)
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Te-121 2 54.1 2 54.1 2.4x103 6. 4x104
Te-123m 7 189 7 189 3.3x102 8.9x103
Te-125m 30 811 9 243 6. 7x102 1. 8x104
Te-127m 20 541 0.5 13.5 3.5x102 9.4x103
Te-127 20 541 0.5 13.5 9. 8x104 2. 6x106
Te-129m 0.6 16.2 0.5 13.5 1.1x103 3. 0x104
Te-129 0.6 16.2 0.5 13.5 7.7x105 2.1x107
Te-131m 0.7 18.9 0.5 13.5 3.0x104 8. 0x105
Te-132 0.4 10. 8 0.4 10. 8 1. 1x104 3. 0x105
Th- 227 Thor i un( 90) 9 243 1x10-2 0. 270 1.1x103 3.1x104
Th-228 0.3 8.11 4x10-4 1. 08x10-2 3.0x101 8. 2x102
Th-229 0.3 8.11 3x10-5 8.11x10-4 7.9x10-3 2.1x10-1
Th- 230 2 54.1 2x10- 4 5.41x10-3 7.6x10-4 2.1x10-2
Th-231 40 1080 0.9 24.3 2.0x104 5. 3x105
Th- 232 Unlinmted Unlinmted Unlinmted Unlinmted 4.0x10-9 1.1x10-7
Th-234 0.2 5.41 0.2 5.41 8. 6x102 2.3x104
Th (natural) Unlimted Unlimted Unlimted Unlimted 8.1x10-9 2.2x10-7
Ti - 44 Titani un(22) 0.5 13.5 0.2 5.41 6.4 1. 7x102
Tl - 200 Thal I i um(81. 1) 0.8 21.6 0.8 21.6 2.2x104 6. 0x105
Tl - 201 10 270 10 270 7.9x103 2. 1x105
Tl - 202 2 54.1 2 54.1 2.0x103 5.3x104
Tl - 204 4 108 0.5 13.5 1.7x101 4.6x102
Tm 167 Thul i um( 69) 7 189 7 189 3.1x103 8.5x104
Tm 168 0.8 21.6 0.8 21.6 3.1x102 8. 3x103
Tm 170 4 108 0.5 13.5 2.2x102 6. 0x103
Tm 171 40 1080 10 270 4.0x101 1.1x103
U- 230 Ur ani um( 92) 40 1080 1x10-2 0. 270 1. 0x103 2.7x104
U- 232 3 81.1 3x10-4 8.11x10-3 8.3x10-1 2.2x101
U- 233 10 270 1x10-3 2.70x10-2 3.6x10-4 9. 7x10- 3
U- 234 10 270 1x10-3 2.70x10-2 2.3x10-4 6.2x10-3
U- 235 Unlimted Unlimted Unlimted Unlimted 8. 0x10-8 2.2x10-6
U- 236 10 270 1x10- 3 2.70x10-2 2.4x10-6 6. 5x10-5
U- 238 Unlinmted Unlinmted Unlinmted Unlinmted 1.2x10-8 3.4x10-7
U (natural) Unlimted Unlimted Unlimted Unlimted 2.6x10-8 7.1x10-7
U (enriched Unlimted Unlimted Unlimted Unlimted — ------ (see 8173.434)5% or
| ess)

U (enriched 10 270 1x10-3 2.70x10-2  ------ (see 8173.434)nore
than 5%

U (depl et ed) Unlimted Unlimted Unlimted Unlimted — ------ (see 8173.434)
V- 48 Vanadi unm( 23) 0.3 8.11 0.3 8.11 6. 3x103 1. 7x105
V- 49 40 1080 40 1080 3. 0x102 8.1x103
W 178 Tungsten(74) 1 27.0 1 27.0 1.3x10-3 3.4x104
W 181 30 811 30 811 2.2x102 6. 0x103
W 185 40 1080 0.9 24.3 3.5x102 9.4x103
W 187 2 54.1 0.5 13.5 2.6x104 7.0x105
W 188 0.2 5.41 0.2 5.41 3. 7x102 1.0x104
Xe- 122 Xenon(54) 0.2 5.41 0.2 5.41 4.8x104 1.3x106
Xe-123 0.2 5.41 0.2 5.41 4. 4x105 1.2x107
Xe- 127 4 108 4 108 1.0x103 2.8x104
Xe-131m 40 1080 40 1080 3.1x103 8. 4x104
Xe-133 20 541 20 541 6.9x103 1. 9x105
Xe- 135 4 108 4 108 9. 5x104 2.6x106
Y- 87 Yttriun(39) 2 54.1 2 54.1 1. 7x104 4.5x105
Y- 88 0.4 10. 8 0.4 10. 8 5.2x102 1. 4x104
Y-90 0.2 5.41 0.2 5.41 2.0x104 5. 4x105
Y-91m 2 54.1 2 54.1 1.5x106 4.2x107
Y-91 0.3 8.11 0.3 8.11 9.1x102 2.5x104
Y- 92 0.2 5.41 0.2 5.41 3. 6x105 9. 6x106
Y- 93 0.2 5.41 0.2 5.41 1.2x105 3.3x106
Yb- 169 Yt t erbi um(70) 3 81.1 3 81.1 8. 9x102 2.4x104
Yb- 175 30 811 0.9 24.3 6.6x103 1. 8x105
Zn- 65 Zinc(30) 2 54.1 2 54.1 3.0x102 8.2x103
Zn- 69m 2 54.1 0.5 13.5 1. 2x105 3. 3x106
Zn- 69 4 108 0.5 13.5 1.8x106 4.9x107
Zr - 88 Zi rconi un( 40) 3 81.1 3 81.1 6. 6x102 1.8x104
Zr-93 40 1080 0.2 5.41 9. 3x10-5 2.5x10-3
Zr-95 1 27.0 0.9 24.3 7.9x102 2.1x104
Zr-97 0.3 8.11 0.3 8.11 7.1x104 1.9x106

al nternational shipments of Einsteiniumrequire nmultilateral approval of Al and A2 values. blnternational shipnents of Fermiumrequire nultilatera

approval of Al and A2 values. c20 C for M99 for donmestic use. MFP: For m xed fission products, use formula for mxtures or Table 10 in 8§173.433. Note:
The activity per gram of radionuclide quantities are technical information that mght not provide a direct relationship between the activity and total mass
of material contained in a package

a International shipnents of Einsteiniumrequire nultilateral approval of Al and A2 val ues.

b International shipnments of Fermumrequire nultilateral approval of Al and A2 val ues.

c 20 C for M99 for donestic use

MFP: For m xed fission products, use fornula for mxtures or Table 10 in § 173.433

Note: The activity per gram of radionuclide quantities are technical information that m ght not provide a direct relationship between the activity and
total mass of material contained in a package



[Amdt. 173-244, 60 FR 50307, Sept. 28, 1995, as amended by Andt. 173-244, 61 FR 20752, May 8, 1996; Anmdt. 173-253, 61 FR 27175, May 30, 1996; 65 FR 58614,
Sept enber 29, 2000]



